HUMAN PLATELET-DERIVED GROWTH FACTOR (PDGF); 
AMINO-TERMINAL AMINO ACID SEQUENCE 

Elucidation of the primary; structure of platelet-derived growth factor (iPDGF) will 
help provide an understanding of the molecular basis for its function and its relation to 
other polypeptide growth factors,: serum proteins, and platelet factors, This paper 
describes the results of amino-terminal amino acid sequence analysis of both active 
PDGF and the major, inactive peptides derived from it by disulfide reduction. To do 
this, PDGF obtained from outdated human platelets was subjected to.aminorterminal 
sequence analysis by automated Edman degradation. Despite the apparent presence of 
limited proteolytic degradation of the protein derived from this method, the sequence 
analysis revealed two-primary peptide sequences and suggests that active PDGF is 
composed of two, possibly homologous peptides linked by a disulfide bond or bonds. 

Antomades , H. N. and Hunkapiller, M. W 7 . 

Science 220:963-965, 1983. 

Other support: W'eingart Foundation and the National 1 Cancer Institute. 

From the Center for Blbod Research and Department of Nutrition. Harvard University 
School of Public Health, Boston, and the Division ofi Biolbgy,,California Institute of 
Technology, Pasadena. 

SIMIAN SARCOMA VIRUSTwo GENE, x-sis, IS DERIVED FROM THE GENE 
(OR GENES) ENCODING A PLATELET-DERIVED GROWTH! FACTOR 

Recent investigations of the genetic alterations that cause normal cells to become 
malignant have focused on a: small set of cellular genes. Acute transforming ret¬ 
roviruses have substituted viral genes, necessary for replication with these discrete 
segments of host genetic information. W'hen incorporated within the retroviral 
genome, these transduced cellular sequences, termed one genes, acquire the ability to 
induce neoplastic transformation!. The profound cellulhr alterations induced by the 
activated cellular transforming genes have some similarities to the growth promoting 
actions of hormones and grow th: factors. In this paper, it is demonstrated that the 
transforming protein of a primate sarcoma virus and a platelet-derived growth factor 
are derived from,the same or closely related cellular genes. This conclusion is based on 
the demonstration of extensive sequence similarity between the transforming protein 
derived from the simian:sarcoma virus o/ic gene, x-sis y and a human platelet-derived 
growth factor. The mechanism by which x-sis transforms cells could involve the 
constitutive expression of a protein with: functions: similar or identical to those of a 
factor active transiently during normal cell growth. 
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THE EFFECTS OF A NEW CARDIOTONIC DRUG (TA-064) ON NORMAL 
AND FAILING HEART PREPARATIONS 

Since Withering discovered the action of digitalis.in 11785,Tew drugs have been 
introduced with prolonged inotropic effect on the failing heart. This report, however, 
deals with the effect of TA-064, a new' positive inotropic compound, on the metabolic 
and dynamic function of normal and failing perfused working rabbit heart prepara¬ 
tions. In order to increase the oxygen capacity of the perfusate, a perfluorocarbon (FC- 
43) oxygenated in an infant bubble oxygenator was;employed Metabolic measure¬ 
ments included high.energy phosphate and glycolytic intermediates; Left ventricular 
systolic, end-diastolic pressures, dp/.dt^, cardiac output,,coronary' flow.,.and myocar¬ 
dial oxygen.consumption were determined. Administration of sodium pentobarbital 
(50 to 100 mg).or increased pre- and afterload resulted^in depression!of myocardial 
contractility . In the nonfailing heart preparation,,single injections of TA-064 resulted 
in marked positive inotropic effects, increased heart rate and myocardial oxygen 
consumption. Propranolol in concentrations of 4 ng''ml abolished the positive inotro¬ 
pic effect. These and other observations.presented here show that TA-064 is a powerful 
positive inotropic agent which in.the isolated perfused heart increases;both heart'rate 
and myocardialloxygemconsumption. It does not influence high energy phosphate or 
glycolytic intermediates in heart muscle: 

Bing. R. J. et al. 

Current Therapeutic Research 36(:li)il33T47, 1984. 
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MICROBUBBLE DYNAMICS VISUALIZED IN THE INTACT CAPILLARY 
CIRCULATION 

Existing.techniques for two-dimensional contrast.echocardiographic imaging of 
myocardial tissue rely on the introduction of contrast agent solutions containing micro- 
bubbles of air, which alter the acoustic impedance and produce differential echo 
enhancement. The two.methods used in the investigators’ laboratory to generate mi¬ 
crobubbles in solutions serving, as contrast agents included the: widely used hand- 
agitation method and the newer ultrasonic microcavitation (isonication) method. The 
latter has been .demonstrated to generate smaller and more uniform microbubbies in an 
in vitro system. This study was designed to observe, by direct microscopic examina¬ 
tion of a cat mesentery preparation, the behavior and fate of the microbubbies in an in 
v/m system. The in mo mesentery observations confirm the critical role of microbub¬ 
ble size in its unhindered passage through the capillary, vasculature..The smaller and 
more uniform sonicated! microbubbies passed rapidly through the microcirculation 
along with the red blood; cells, whereas the larger microbubbies were observed to 
coalesce and interrupt the flow of blood and subsequently collapse or shrink . 

Feinsteim S. B , Shah, P. M., Bing, R J , Meerbaum, S., Corday, E., Chang, B-E., 
Santillan, G., and Fujibayashii, Y. 

Journal of the American College of Cardiology 4(3 ):595-600, 1984. 
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EFFECT OF SEROTONIN ON ALBUMIN AND LOW DENSITY LIPOPROTEIN 
UPTAKE IN PERFUSED RABBIT FEMORAL ARTERIES 


Transport of blood plasma! constituents into the arterial wall has considerable 
clinical implication. Increased intraluminal pressure, turbulence and shear stress are 
important factors in the production of vascular injury, to the endothelium. Thus, uptake 
of low density lipoprotein (LDL) play s amimportant role in the development of athero¬ 
sclerosis Serotonin and other vasoactive material may result in changes in the arterial 
w al 1 i lead ing to increased uptake of albuminior LDE. The presenrstudv was conducted 
to determine the effect of serotonin (10‘M 5-hydroxytryptamine) and serotonin-im 
duced arterial constriction on albumin and LDL uptake rates in perfused rabbit femoral 
arteries. The results show that the presence of serotonin inhibits the rate of uptake of 
both albumin andiLDL. The effect on albumin uptake does,not have a direct dose 
response dependence and is linearly dependent on transmural pressure. In contrast 
LDL uptake rates are only slightly affected by pressure. Thus, albumin, andi LDL 
uptake processes appear to be due to: separate mechanisms. 

Santillan, G. G., Sato, M. and Bing, R. J. 

Angiology 35(H):694^700, 1984. 
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RED CELL VELOCITY AND AUTOREGULATION IN THE CEREBRAL 
CORTEX OF THE CAT " 


This report compares the effect of changes in blood pressure on blood flow with 
those in red cell velocity in the cerebral conical microcirculation of the cat. To do this, 
totall and regional blood flows were measured during a steady-state with radioactive 
microspheres;,a newly devised method, based on transillliminatiom was employed for 
direct visualization of the microcirculation in the cerebral cortex. Craniotomy failfed to 
influence either autoregulation or red cell velocity under the skull opening or of the 
total cerebral flow . Autoregulation of total and regional cerebraliflOw was present. In 
contrast, marked pressure-dependent variations in microcirculatory red cell velocity 
occurred. A fall, ini systemic pressure was accompanied bv a decrease in red: cell 
velocity; return of pressure resulted in increased: red cell'velocity and in some in¬ 
stances, in an overshoot. Considerable inhomogeneity of:red cell velocity imdifferenti 
microcirculatory vessels was encountered. Insome cases a fall in systemic pressure led: 
to complete disappearance of red cells. 
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PERSPECTIVES: SURFACE-MEDIATED DEFENSE REACTIONS 
THE PLASMA CONTACT ACTIVATION SYSTEM 
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1NACTI VATI0N ° F FACTOR XII ACTIVE FRAGMENT IN NORM AI 
PLASMA: PREDOMINANT ROLE OF Cl-INHIBITOR 

This study indicates that Cl-inhibitor is the major inhibitor of Factor Ynf'ir 
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(SDS-PAGE) of the Factor Xllf-inhibitOr complexes formediin'various plasma as the 
result of the inactivation of purified radiolabeled! enzyme. Specifically, in purified 
systems, the bimolecular rate constants for the reactions of Factor XIIf with Cl- 
inhibitor, oo-amiplasmin, and antithrombin IIJI were 18.5, 0 91, and 0.32 x IQ 4 M 1 
min , respectively. Furthermore, SDS-PAGE analysis revealed that 1:1 stoichiometric 
complexes w ere formed!between l£ ’I-Factor Xllf and each of these three inhibitors. In 
contrast, kinetic and SDS-PAGE studies.indicated that Factor Xllf did not react with 
a ,-antitrypsin or a-macroglobulin. In prekallikrein-deficient plasma, the inactivation 
rate constant of Factor Xllf was 14.4 x KF'/.min a value that was essentially identical 
to the value predicted from, the studies im purified systems.. After inactivation in a 
normal plasma, 74% of the active ,: T L Factor Xllf was found to form a complexwith Cl - 
inhibitor, whereas 26% of the enzyme formed complexes with a : -antiplasmin and 
antithrombin III Other observations presented in this study quantitatively demonstrate 
the dominant role of Cl-inhibitor in the inactivation!of Factor Xllf in the plasma 
milieu. 

de Agostini, A., Lijnen, H. R., Pixley, R. A., Colman , R H\‘ , and Schapira, Ml 
Journal of Clinical Investigation 73:1542-1549, 1984. 

Other support: National Institutes of Health and the Sw iss National Science Founda^ 
tiom 

From the Division de Rheumatologie, Hopita! Cantonal Universitaire, Geneva. Swit¬ 
zerland; Center for Thrombosis and Vascular Research, Department'of Medical Re¬ 
search, Katholieke Universiteit Leuven, Leuven, Belgium, and Hematology-Oncol¬ 
ogy Section, Department of Medicine, and Thrombosis Research Center, Temple 
University School of Medicine, Philadelphia. 


EFFECTS OF DETERGENTS ON THE ACTIVITY OF 
a : -MACROGLOBULIN-PROTEASE COMPLEXES: 

The enzymatic activity, of complexes of proteases, particularly cbymotrypsin and 
elastase, w ith human a -macroglobulin (:a ; M) in the presence and absence of deter¬ 
gents such avsodium dodecyl sulfate (SD5) and long-chain fatty, acids is reported in 
this paper. It was found that although a,M human leukocyte elastase (HLE) complexes 
have littlfe or no elastolytic activity in the absence of detergents, elastolytic activity', 
becomes significant in their presence at concentrations approximating that of naturally 
occurring fatty acids in plasma; As results show , when assayed in the presence of 
detergents such as SDS or sodium lineolate, apparent, elastolytic activity of HLE 
increases almost three-fold, reaching a maximum at a detergent concentration of 1-2 
mM. If the HLE is pretreated with an excess of a : M such that' in the absence of 
detergent all elastolytic activity is lost, andlthen assayed in the presence of increasing 
concentrations of either SDS or sodium linoleate, apparent elastolytic activity in¬ 
creases to that of free HLE determined 1 in the absence of detergent. The stimulatory 
effects of detergents appear to be specific fori the aM-HLE complex as SDS, sodium 
lineolate, and sodium oleate inhibited!amidase activity of both free and completed 
HLE In each instance, the detergent concentration to reduce amidase activity was 
approximately 50 p.M These data are consistent w ith a model im which proteoytic 
activity is associated w ith the a,M-protease complex rather than one in which proteo- 
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lytic activity is due to dissociated enzyme. The authors suggest this phenomenon may 
be important in the pathogenesis of emphysema and other inflammatory diseases. 

Finlay: T H et al : 

Annals of the New York Academy of Sciences 421:340-350, 1983. 

From the Department'of Obstetrics and I Gynecology,, New York University. Medical 
Center, New York, and the Department of Medicine and Chest Service, Bellevue 
Hospital, New York. 


ACTIVE INTERMEDIATES AND CARCINOGENESIS 

In the study presented here, the neoplastic transformation of Balb»'o 3T3 cells has 
been shown to be induced by. diethylstilbestrolL estrone, ethylnylestradiol, and estra¬ 
diol. Moxestroliand estriol. w hich are poor substrates,for catechollestrogen biosynthe¬ 
sis, were not active as transforming agents ofithese cells. The relative rates of catechol 
estrogen formation, with ethynylestradioIi>estradiolIIp-methylestradiol>J 13 -ethy- 
lestradiol>moxestrol, paralleled the observedifrequency of neoplastic transformation. 
The fact that moxestrol and the Mp-methyl and 11 (3-ethylI analogs, are more potent 
estrogens in vivo than estradiol supports the investigators’ hypothesis that the onco¬ 
genic potential of an estrogen is related to its relative rate of catecholiestrogeni forma*- 
tion by the microsomal activating system of the target cells rather than to itsacti vitiy, as a 
hormone. Also, three of the possible a,P-unsaturated epoxyenone intermediates of 
estradiol metabolism have been synthesized; from I9-nortestosterone and unambigu¬ 
ously characterized. These cpoxyenones are approximately: IOito 20 times more potent 
than estradiol as transforming agents. It is not yet known if their transformingability is 
attributable to their direct reaction with. DMA to form DNA adducts or to their intra¬ 
cellular conversion to catecHol 1 estrogens=before DNA damage presumably occurs. In 
addition, it was seen here:that: the microsomal activating system ofi a continuously 
cultured line of human 1 mammary tumor cells can synthesize catechol estrogens..This 
MC F-7 celhactnating s) stem has been used in these researchers'efforts to isolate an 
activated intermediate of estradiolimetabolism. Their preliminary' results providb evi¬ 
dence for the formation of a; metabolite which , after acetylation, has the chromato¬ 
graphic mobility, of 17p-acetoxy.-ip,2p L epoxyestra-4 ; ren-3-one. 

Purdy, R H., Goldzieher, J W., Le Quesne, P. W , Abdel-Baky, S., Durocher, C. 
K., Moore, P. H , Jr., and Rhim. J. S. 

In. Meniami, G. R. and Lipsetk M B. (eds.): Catechol Estrogehs s New York: Raven 
Press, 1983, pp. 123-140. 

Other support: NationaliCancer: Institute, American Cancer Society , and the Joe and 
Jessie Crump Fund of Fort Worth, TX 

From the Department of Organic and Biological Chemistry, Southwest Foundation for 
Research and Education, San Antonio, TX;,Department of Obstetrics and Gynecol¬ 
ogy- Baylor College ofi Medicine, Houston; Department'of Chemistry , Northeastern 
University, Boston: and Laboratory of Celltilar andi Molecular Biology, National! 
Cancer Institute, Bethesda, MD. 
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ASSOCIATION OF FIBRIN WITH THE PLATELET CYTOSKELETON 

It has been previously: postulated that surface membrane proteins become spe¬ 
cifically associated withithe internal platelet cytoskeleton upon: platelet activation. 
Four lines of evidence support this general hypothesis since the same research group 
now show.s that platelet surface receptors for fibrin become specifically associated w ith 1 
the platelet Tritominsoluble cytoskeleton. (1) Fibrin was detected immunological!) in 
the w ashed Triton-insoJubL cytoskeletons,of thrombin-activated platelets undencondi L 
tions where fibrin polymerization and resultant precipitation was blocked with Gly- 
Pro-Arg-Pro, a synthetic peptide that inhibits polymerization of fibrin monomer. (2) 
Radiolabeled fibrin bound to thrombin-activated platelets,and became associated with 
the cytoskeleton. (3) The amount of radiolabeled fibnn bound to thrombimactivated 
thrombaslhenic platelets and their cytoskeletons amountedlto about 20T of the fibrin 
bound to thrombin-activated control platelets and their cytoskeletons. (A) The associa¬ 
tion of fibrin w ith cytoskeletons and w ithithe platelet surface w.as nearly quantitatively 
blocked by, an antibody prepared against cytoskeletons (anti-C)., an antibody against 
isolated membranes of pronase-treated platelets (anti-MI). andia monoclonal antibody 
to the platelet surface glycoprotein complex, GPIIyGPIIIifami-GPJII)..These antibod¬ 
ies blocked ADP and thrombin-induced'platelet aggregation; as well as thrombin- 
induced clot retraction. Analysis of the immunoprecipitates obtained with anti-C, anti- 
ME and ami-GPIIJ from detergent extracts of T-surface 1 abeled piateJets revealed thati 
these antibodies recognized GPIE-GP1I1. These data suggest that thrombin activation 
of platelets results in the specific association of fibrin with the platelet:cytoskeleton,, 
that this association may be mediated by the GPJI t -GPIII complex, and that these 
mechanisms, may play an: important! role ln platelet aggregation; and clot: retraction 
inducediby thrombin. 

Tuszynski,,G. P., Komecki, E., Ciemiewski, C!. Knight, L. C., Koshy, A., Srivas- 
tava, S., N\ewiarowski,S ., and Walsh, Pi N. 

The Journal of Biological Chemistry. 25 9( 8) : 524 7-5254, 1984. 

Other support: Department of Health and Human Services. 

From the Thrombosis Research Center, Temple University School of Medicine. Phila¬ 
delphia.. 


INHIBITION OF FIBRINOGEN RECEPTOR-MEDIATED PLATELET 
AGGREGATION BY HETEROLOGOUS ANTI-HUMAN 1 PLATELET 
MEMBRANE ANTIBODY: SIGNIFICANCE OF AN M, = 66,000 PROTEIN 
DERIVED GLY COPROTEIN Ilia 


It is generally accepted thatithe major physiological role of fibrinogen is related to 
its conversion to fibrin thati Lads to the formation of blood; clbts and to the arrest of! 
bleeding. In the study reported here, heterologous anti-human platelet membrane anti¬ 
sera were raised in rabbits against membranes prepared from human intact or chymo- 
trypsin- or pronase-treated platelets. Anti-intact anti-chymotryp$in,and anti-pronase- 
treated platelet membrane antibodies (IgG and Fab fragments) inhibited the 
fibrinogen-induced aggregation of ADP-stimuIiited and of chvmotrypsin-treated plate¬ 
lets, The specific binding of'TTihrinogen to these platelets was also inhibited. As 
revealed by the sodium dodecy.1 sulfate-polyacrylamide gel electrophoresis: of 'T- 
surface-radiolabeled plateLt proteins and by the electrophoresis of the immunoprecipi- 
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tates prepared from these labeled!proteins, predominant components on the surface of 
intact platelets were glycoproteins IIb and Ilia. These proteins were immunoprecipi- 
tated by all three antibodies. In addition!chymotrypsin-treated platelets contained!an 
M h = 66i000'protein on their surface that was also immunoprecipitated by the three 
types of anti-platelet-membrane antibodies. The appearance of this M ri = 66 >000protein 
on the surface of chymotrypsin-treated platelets correlated with the exposure of 
fibrinogen receptors on the platelet surface as evidenced by the increased platelet 
aggregation and the enhanced i:v I-fibrinogen binding shown by, chymotrypsin-treated 
platelets. 

Other related studies suggested that: the M> 66,000 protein was a proteolytic 
cleavage product'of glycoprotein Illai Analysis on sodiumidodecyl sulfate gels of the 
major chymotryptic cleavage products of partial IV purified glycoprotein Illia and analy¬ 
sis of the peptide of glycoprotein III& immunoprecipitated by anti-pronase-treated 
platelht membrane antibody revealed that the M ( = 66,000 protein produced by chymo¬ 
trypsin on the plhtelet surface was the major chymotryptic cleavage product ofglyco- 
protein Ilia. A hypothesis was proposed that the Mj,= 66,000 is a pan of glycoprotein 
Ilia present omthe surface of proteoJyticallV treated platelets and it may function in 
fibrinogen binding and fibrinogenrindliced platelet aggregation and that the 66,000- 
dalton region ol ! glVcoprotein Ilia im intact platelets may represent the fibrinogen- 
binding domain of glVcoprotein Ilia. 

Komecki, E., Tuszvnski, G. P. and Niewiarowski, S. 

TheJournal of Biological Chemistry. 258(15^:9349-9356, 1983. 

Other support: Nationali Institutes of. Healthy National! Research Service Award and 
the Kroc Foundation. 

From the Thrombosis Research:Center, Temple University Health Sciences Center, 
Philadelphia 


COMPARISON OF PLATELET FIBRINOGEN RECEPTORS ON INTACT AND 
PROTEOLYTICALLY-TREATED PLATELETS BY USE OF AN 
ANTI-GLYCOPROTEIN Ilia MONOCLONAL ANTIBODY (MA 123) 

The abstract of this paper notes that a murine monoclonal antibody (MA 123.):was 
selected by screening 153 supernatants of hybridoma cells secreting antLhuman plate¬ 
let'antibodies lor their ability, to inhibit the fibrinogen-induced aggregation:of chymo¬ 
trypsin-treated platelets MA 123 inhibited the binding of :< I-fibrinogen to ADP- 
stimulated intact human platelets and to platelets treatediwith chymotrypsin or pronase. 
Moreover, it inhibited the fibnnogen-induced 1 aggregation! of these’platelet suspen¬ 
sions. The degree of inhibition was similar in each ofithe three types of platelets: tested. 
The interactions of MA 123 with the: "T-lkbeled surface components of intact and 
chymotrypsin-treated platelets were studied by immunoprecipitation using Staphylo¬ 
coccus aureus,coaled \\iih goati anti-mouse IgG, followed by SDS-poly aery I amide gel 
electrophoresis andiautoradiography. MA 123 precipitated the glycoprotein Ifb^glyco- 
protem Ufa (GPJIb-GPIIIa) complex from the surface of detergent solubilized intact 
human platelets; it also precipitated GPIIla; from the surface of chymotry psin-treated 
platelets Partially purified GPJIIU was also immunoprecipitated by MA 123'. The data 
suggest: that the exposure of fibrinogen receptors by. ADP, chymotrypsin or pronase is 
associated with alterations of GPIIla on the platelet surface. 


72 


Source: https://wwwjndustrydocuments.ucsf.edu/d6cs7ypxkOOdO 



Komecki, E., Lee, 
Niewiarowski, S i 

Thrombosis Research 

Other support: Nath 
from the American L 

From the Thrombosi 
Philadelphia, and Ge 


SURFACE PROPER 


The authors’ lor 
endothelial cells parti 
special interests are : 

process, poly peptide li 
determine which pass 
researchers’ understt 
responsive tissue wil 
phy.of theendothelia 
and extracellular mat 
endothelial cells sho 
two'know n surface e 
nary artery or rabbit 
teoiytic enzymes w'e 
Electron microscope 
copy were undertake 
tidase N were carrier 
show that it is evid 
recognized previous: 
ouslV believed to be i 
carpet on unreacted c 
of the endothelial ce 
plasma solutes w ith t 
here virtually the enti 
and 1 the replicas ther 
scope. The authors 1 
wide range of studi 
macromolbcular lev 
^ receptors. 

R\cm, (j - S and R\ t 

© 

>* In: Surface P he name. 
* \ ical Aspects., Annals 



Other support: Nath 
Fronr the Depart men 

FL 




Komecki, E.„ Lee, H , Merlin, F., Hershock, D., Tuszynski, G. P., and 
NieM'iar.owskii, S. 

Thrombosis Research 34:35-49, 1984 . 
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SURFACE PROPERTIES OF PULMONARY ENDOTHELIAL CELLS 

The authors’ long-term goal is.to help elucidate the means by which pulmonary 
endothelial cells participate ^establishing the quality of systemic arterial blood Their 
special 1 interests are imthe cellular and molecular means by. which the cells actively, 
process,polypeptide hormones, prohormones and other excitatory substances so as to 
determine which pass,on todistant target tissues and which do not'. It seems true that the 
researchers’ understanding of pulmonary endothelium as.a metabolically active andi 
responsive tissue wiU'depend in large measure on understanding the detailed topogra¬ 
phy of the endothelial surface in terms of relationships between enzymes , binding sites 
and extracellular material. Reported here is a method for obtaining surface replicas of 
endothelial'cells showing previously unrecognized structures and 1 the distribution of 
two know n surface enzymes For these experiments, endothelial cells (bovine pulmo¬ 
nary artery or rabbiti puhnonary micro vascular) than had' never been exposed to pro¬ 
teolytic enzymes were seeded'onto glfass; covers! lps in flasks or Lux 8-well dishes. 
Electronimicroscope immunocytochemistn and routine transmission electron micros¬ 
copy were undertaken and assays for angiotensin-converting enzyme andearboxypep- 
tidase N were carried out! From the electron micrographs of surface replicas, results 
show that it is evident that the endothelial! cell surface is, far more complex than 
recognized previously. The new surface replicas show' structure on what was previ¬ 
ously believed to be ultrastructure. Apparently, the glycocalyx itself‘occurs as aregulkr 
carpet'on unreacted cells. Overall, the microstructure, fine structure and ultrastructure 
of the endothelial cell surface appear well-designed to facilitate interactions between 
plasma solutes w ith the cell-bound peptidase enzymes. Using the techniques described 
here virtually the entire surface of an endothelial monolayer iniculture can be replicated 
and the replicas then examined' at> the resolution of the transmission electron micro- 
!• scope. The authors believe that this surface replication'technique has promise for a 
wide range of studies* not the least of which are those designed to define at the 
macromolecular level the precise sites, of surface enzymes and possibly hormone 
receptors, 

Ryan . U. S and Ryan, J W. 

In: Surface Phenomena in Hernorrheology; Their Theoretical, ExperimentalandClim 
ical Aspects. AnnaJs of the New York Academy of Science 416:441-456, 1983. 

Other support: National Institutes of Health. 

From the Department of Medicine, University of Miami School of Medicine, Miamil 
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INFLAMMATORY MEDIATORS, CONTRACTION AND 
ENDOTHELIAL CELLS 

Pulmonary"endothelial cells possess on their lUminal surfaces a number of en¬ 
zymes capable of processing circulating vasoactive substances. Among these are em 
zymes that can metabolize putative inflammatory' mediators such as the kinins and the 
anaphylatoxins, The activities: of these enzymes presumably serve to protect the sys¬ 
temic circulation from damage by inflammatory' mediators andunay also act to protect 
the endothellalI cells themselves, In'addition to degradative enzymes* the endothelial 
surface is equipped with receptors for some inflammatory' mediators and other excita¬ 
tory' substances, and receptor activatiomelicits.cellular responses. Efforts to elucidate 
further the cellular and molecular means by which pulhnonary endothelialIcells process 
and respond to circulating hormones, mediators and related 1 substances will! require 
understanding not only of the topography of surface enzymes andreceptors but alto of 
the intracellular events occurring as part'of the integrated cellular response. Ih the 
concluding section of this paper, the authors maintaim that 1 what they have tried to 
convey is that structure and function, indeed dysfunction, of endothelium are highly 
complex . As subthemes, they hope they have made it evidentithat kinins very'likely are 
not humoral mediators: of acute inflammation and this is ini spite of their ability, in 
pharmacologic doses, to increase mierovascular permeability and induce a vasodila¬ 
tion in many ways typical of that seen in inflammation. As another subtheme, they 
hope they have made clear that inhibitors of CPN can make some inflammatory' 
responses very- much more severe. Finally, the investigators believe that interactions of 
endothelium in vivo with Clq and, under certain circumstances, C3b and'the Fc 
segment of IgG may well bespeak means by which endothelial! cells become active 
participants in the acute inflammatory'response. 

Ryan, U. S. and Ryan, J. W. 

In: Courtice, F. C., Garlick, D. G. and Perry', M. A. (eds.) Progress in Microcircular 
Research, Sydney: Committee in Postgraduate Medical Education, University of!New 
South Walks, 1984. 

Other support: U. S. Public Health Service 

From the Department of Medicine, University of Miami School of Medicine, Miami, 


ENDOTHELIAL SURFACE ENZYMES AND THE DYNAMIC PROCESSING 
OF PLASMA SUBSTRATES 

This article focuses primarily on reactions between endothelial surface peptidase 
enzymes and circulating oligopeptides. These reactions are fairly well understood and 
appear to provide new insights into subjects as diverse as blood 1 pressure contraband 
mechanisms of induction of noncardiogenic pulmonary' edema. Furthermore, some of 
the technology developed to clarify understanding of the immediate metabolic fate of 
angiotensin I and bradykinin appears to have potential for monitoring both the progress 
of disease states: such as adult respiratory distress syndrome and some forms of Arug, 
therapy. One section of this paper is devoted to Fine Structure of the Surface Endothe 
lium: (A) Endothelial Projection, (B)i Globular: Particles Seen by Freeze-Fracture; 
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(C) .Surface Antigens, and (D) Surface Replicas. A second section covers Assay of 
Surface Enzyme in V'ivc::(A) Substrates; (:B) Target Enzymes; (C) Assay Procedure; 

(D) Biochemical Aspects; (E) Specificity and Kinetics; (F) Where Does the Enzyme: 
Substrate Reaction Occur? (G) Physiological Aspects; and (H) Enzyme Specificity: 
Effects of Incubation Time, Clinical implications.are also considered in this study, as 
well as implications for therapy and patient management. In a concluding section /the 
authors point out that'meansTor achieving 1 specific pharmacological and immunologic 
ablations of surface enzymes are impliediby previous .discussions of enzyme inhibitors 
and antibodies preparediagainstisome of the enzymes . Judicious treatment of endothe¬ 
lial cells w ith enzymes capable of catalyzing limited degradations.of glycosaminogly- 
cans,. proteoglycans, fibronectin, and some forms of collagen ma\ well.yield charac¬ 
teristic molecular; scars identifiable via surface replicas. Altogether, prospects seem 
excellent for adding another detailed chapter to current understanding of cellular and 
molecular physiolbgy andipathology. 

Ryan,,J. W. and Ryan, U. S 

International Review of Experimental Pathology 26:1-43, 1984, 

Other support: U S. Public Health Service and the John A . Hartford Foundation: 



PROPERTIES Of- LATENT AND THIOL-ACTIVATED RAT HEPATIC 
3 - H YI >R Q X Y L - 3 - MET H Y LG L U T A R Y11 -CO E N Z Y M E A REDUCTASE AND 
REGULATION OF ENZYME ACTIVITY 

Previous experiments have suggested to:these researchers that thiols activate 3* 
hydroxy-3-methy]^Iutar\]-coenzyme A reductase (HMG-CoA reductase) by binding 
to it If a protein-disulfide interchange with the activating thiol does.occur, it is readily 
reversible. In the present report, a simple, quick method for the conversion of soluble 
Ea to E and the kinetics of catalysis by various activation states of H MG-Co A reduc- 
tase are described. Specifically, the effect of the thiols glutathione (GSH), 
dithiothreitol ! (iDTT) and dithioery thritol (DTE) on the conversiomof an inactive, latent 
form (£,) of rat liver HMG-CoA reductase to a catalLticalL active form (Ej is exam¬ 
ined Latent hepatic microsomal HMG-CoA rediietase is activated to assimilkr degree 
of activation b> DTT and DTE andto a lower extent by GSH. All three thiols affect 
hoth K; and ¥_ values of the enzyme toward HMG-CoA and NADPH. Studies of the 
effect of DTT on the affinity binding of HMG-CoA reductase to agarose-hexane- 
HMG-CoA resin show s that thiols are necessary' for the binding of the enzyme to the 
resin A combination of these and other results presented here points to the importance 
of the thiol disulfide ratio for the modulation of hepatic HMG-CoA reductase activity, 

Dotan, I. and SHechter, I 

Archives of Biochemistry and Biophysics 226(2);40MJ0, 1 1983.. 

From the Department of Biochemistry, George S. Wise Faculty, of Life Sciences , Tel 
Aviv University, Tel Aviv, Israel. 
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REGULATION OF RAT LIVER 3-HYDROXY-3-METHYLGLUTARYL 
COENZYME A REDUCTASE 

This:study was undertaken to elucidate the effect of thiols omthe modulation) of 
hepatic 3-hydroxy-3-methylgIutaryl coenzyme A (HMG-CoA) reductase activity. 
Specifically, the activation of HMG-CoA reductase by glutathione (GSH) and 
dithiothreitol (DTT) in rat liver microsomes was studied and compared to the activation 
by these thiols of enzyme that was,solubilized by freeze-thawing. An increase of 
was observed for the two enzyme preparations, with increasing concentrations of the 
two activating thiols. Reactions,of GSH-activated microsomal enzyme with increas¬ 
ing concentrations of NADFH show sigmoidali kinetics with a Hill coefficient of 
2.01 ±0.07 at' 2-4 mM GSH Ihcrease of the activating GSH concentrations resulted in 
a gradual change towards Michaelis-Menten kinetics. Activation of the microsomal' 
enzy me by DTT yielded similar results except that a Hill coefficient'of 1J was observed 
already at 2.5 mM DTT'. Normal Michaelis-Menten kinetics were observed for HMG- 
CoA at all GSH concentrations. These and other results presented here are compatible 
w r ith a model'in which HMG-CoA reductase activity is GSH-dependent, allosterically 
modulated under physiological hepatic conditions. In addition, the widely, used'assay 
conditions, using high DTT concentrations or employment:of highly purified soluble 
enzyme.precluded the observation of sigmoidali kinetics and the suggested model! 

Roitelman. J, and Slieohter, 1. 

THe Journal of Biological 'Chemistry. 259(2):870-877, 1984. 

From the Department of Biochemistry;, George S. Wise Faculty of Life Sciences, Tel 
Aviv University, Tel Aviv, Israel. 


MEASUREMENT /A VIVO OF IRREVERSIBLE DEGRADATION OF LOW 
DENSITY LIPOPROTEIN IN THE RABBIT AORTA: 

PREDOMINANCE OF INTIMAL DEGRADATION 

The developmentiof a highly sensitivemethod for assessing, tissue by tissue, the 
rates of irreversible protein degrad at ion; in vivo has allowed the investigators toquan- 
tify low density lipoprotein degradation in the normal rabbit aorta and to localize it. 
The method depends upon the fact that tyramine-cellobiose, like sucrose used in 
previous studies, can be covalently attachedUo proteins, ; enters cells with them, and 
then remains trapped w ithin the cell after; the remainder of the protein molecule has 
been degraded Rabbit LDL (d = L02 to d = 1.06 g/ml); was lkbeled with ,L T- 
tyramine-cellobiose and injected into rabbits. Aortic 'T content 24 hours later served 
as a cumulative measure: of degraded LDL (after appropriate corrections for any intact, 
nondegraded LDL present): Calculated aortic degradationiof LDL averaged 9.4 x 10 3 
percent'of the plasma pool 1 per g aortic wet weight per day (n = 6): Intimal cells, 
obtained by gentle sw abbing, accounted for fully 40 <7c of total aortic degradation even 
though the intima represented less thani5% of the aortic mass. Autoradiography, con- 
finned the highiconcentration of label! in the intima. Degradation of unmodified and 
reductive!)' methylated LDL were compared. The fractional rate of degradation of 
methylated! LDL by the intima w as 50-60% of that for native LDL, indicating that 40 
50% of LDL degradation in the intima, predominantly endothelial cells, is mediated by 
LDL receptors. 
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REFLEX CARDIOVASCULAR RESPONSES TO CHEMORECEPTOR 
STIMULATION IN CONSCIOUS DOGS WITH CARDIAC HYPERTROPHY 

This paper contains the first data to describe the effects of se vere RV hypertrophy, 
on reflex cardiovascular responses to carotid chemoreceptor reflex activation (CCRA)i 
a-adrenergic-mediated reflex constnction of the iliac arterial vasculkr bed in'response 
to CCRA appears normal, whereas the cardiac cycle length response to this reflex 
stimulus is enhanced in dogs with RV hypertrophy. Ih striking'contrast, an apparent 
selective abnormality in reflex a-adrenergic vasoconstriction of the coronary vascula¬ 
ture supplying 1 the hypertrophied right ventricle has.been documented^ 

Murray, P A., and Vatner, S. F. 

American Journal of Physiology, 245 (Heart Circ. Physiol.) I4.H871-H379, 1983. 

Other support: National Heart, Lung and Blood Institute, Massachusetts Heart Asso¬ 
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ALPHA-ADRENERGIC REGULATION OF THE CORONARY CIRCULATION 
IN THE CONSCIOUS DOG 

To examine the role of neural 1 and'humoral factors in the control of coronary 
vasoactivity in conscious animals in w hich the complicating effects of general anesthe¬ 
sia and recent surgery were absent, dogs were instrumented with miniature pressure 
gauges in the aorta and left ventricle to measure aortic and left ventricular pressures and 
w ith flow probes in the left circumflex coronary artery to measure coronary blood flow'. 
Several weeks after recovery' from operation, experiments: were conducted in the 
conscious dogs. Stimulation of the carotid chemoreceptor reflex elicited a biphasic 
response; initially sinking reflex coronary' vasodilation was observed: Coronary- blood 
flow tripled even after changes inimetabolic factors were minimized by pretreatment 
wtih propranolol!. The chemoreceptor reflex coronary vasodilation was mediated both 
by cholinergic activation and withdrawal of alpha-adrenergic tone. The second phase 
of the response involved an increase in coronary vascular resistance, associated with 
elevated arterial pressure and an absolute reduction in coronary' blood flow' and coro¬ 
nary sinus oxygen content. The later period of coronary vasoconstriction was abolished 
by alpha-adrenergic blockade. Intravenous infusion of the alpha-adrenergic agonist 
methox amine increased mean artenalipressure by 65 ± 57c and total coronary'vascular 
resistance by 92 ± 14 7c.. To determine whether the large coronary' arteries were also 
under autonomic control, the dogs were instrumented with a pair of ultrasonic crystals 
on opposing surfaces of the left circumflex coronary artery to measure its diameter 
directly and continuously. Methoxamine reduced coronary cross-sectional area sub¬ 
stantially, thereby constrictinglarge coronary' aneries and'resistance coronary vessels. 
Thus> while the coronary arteries are regulated by the changes in myocardial metabolic 
demands,, they are also responsive to changes in neural stimuli. The most striking 
changes were observed with augmentation'and withdrawal of alpha-adrenergic con¬ 
strictor tone, whichiappears to be important'in the control of large as well as small 
coronary' vessels. 
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CONTRIBUTIONS OF HUMAN PLATELETS TO THE PROTEOLYTIC 
ACTIVATION OF BLOOD COAGULATION FACTORS XII AND XI 

Previous studies have suggested that human platelets can promote the activation: 
of factor XI by two;different mechanisms, one requiring factor XII and ADP-treated 
platelets and the other requiring collagem-treated platelets in the apparent:absence of 
factor: XU. To investigate these hypotheses, isolated'platelets were tested! for theiri 
capacity to promote the activation and cleavage of purified: factors XU and XI in 
various mixtures of! purified factor XU, kallikrein, high molbcular weight (HMW): 
kininogen, and factor XI. The activatiomof factor:XII ! or factorXI was tested in clotting' 
assays.using plasmas deficient in factor XII, XI, IX, or Vll'and the limited proteolytic 
cleavage ofi ,; T-labeled: factor XII or XI was assessed using sodium dodecyl sulfate 
polyacrylamide gel electrophoresis in the presence of reducing agents. That"ADP- or 
collagen-treated platelets can promote the proteolytic activation of factor XII immix¬ 
tures containing kallikrein: and'HMW kininogen was shown by: (1) the proteolytic 
cleavage of factor:XII; (2) the development of factor XII, coagulant activity; and (3) the 
proteolytic cleavage of i: T-factor XI Platelets treated with collagen or thrombin wore 
shown by both coagulant assays and by cleavage studies: to participate with HMW 
kininogemand kallikrein in the proteolytic activation of FactorXI by mechanisms that 
were partially dependent upon and partially independent of factor XII. That these 
zymogen activations are platelet-related was demonstrated by: (!) the enhanced .coagu¬ 
lant! activity and proteolysis observed after platelet stimulation with ADP, collagen or 
thrombin;Y2) the inhibitionlof proteolytic activation iseen when platelet responses were 
inhibited by ind0methacin;;(3): the absence of proteolytic activation in the absence of 
platelets or other surfaces; and (4 ) the localization of cleavage products of factor XI in 
platelet pellets. Experiments with celite or with unstimulatediplatelets present showed 
a linear relationship between factor-XII coagulant activity, and proteolysis of factor 
XII. However, with activated platelets present the coagulant: activity was; two to 
fourfold'greaterthan that observed for an equivalent amount'ofifactor XU cleaved with 
celite present. These studies demonstrate that platelbts can promote the proteolytic 
activatiomof factor XII by kallikrein and of factor XI by both factor-XII dependent and 
factor-XII-independent'mechanisms. 

Walsh . P. AT and Griffin^ J. H. 

Blood 57(1): 106-118, 1981. 

Other support: National Institutes of HealthL 

From the Department oflmmunopathology, Scripps Clinic and Research Foundation, 
La Jolla, CA. and the Specialized Center on Thrombosis Research, Department of 
Medicine, Temple University School of Medicine, Philadelphia. 


79 


Source: https://www.industrydocuments.ucsf.edu/docs/ypxkOOOO 







HFn Jc£f H,L ' ASSISTEI]) DNA SYNTHESIS BY HUMAN LYMPHOCYTES 
IN RESPONSE TO MEVALONIC ACID; ENHANCEMENT BY 
CYTOCHALASIN B 

Mevalonic acid, a key intermediate in the biosynthesis of cholesteroll is capable 
of initiating'DNA synthesis, morpholbgic transformation and cell division in cultures 
of human peripheral blood lymphocytes. Studies from this laboratory; show that, pure 
populations^ lymphocytes respond poorly to mevalonic acid, but their responsexan 
be enhanced by penpheral blood neutrophils. Addition of cytochalasin B but not 
cytochalasin A lo \mixed neutrophil-lymphocyte cultures enhances the response of 
ymphocytes to both Con A and mevalonate, but the incrementinmevalbnate-induced: 
DNA synthesis far,exceeds the enhancement which cytochalasin B produces in,the Con 

ce[k ™ A Yo‘ 0n rT nCe ’ the DNA synthetic res P° n8e in mevalonate containing 
cells averages 39/ f of the response to an optimal dose of Con A. These, and several 
related experiments, suggest that the enhancing effect of,cytochalasin B in the response 
of mixed neutrophil-lymphocyte cultures to mevalonic acid results from its ability to 
potentiate a time-dependent conditioning effect on lymphocytes which neutrophils 
exert. To sum up. the ability of mevalonic acid to, initiate DNA synthesis and cell 
cycling in normal arid abnormal cells, and the possibility that a nonsterol product of 
mevalonate metabolism may be the mediator of this effect, adds to the grow innknowl- 
rephcatkm tht> rG atlonshlp bemeen mevalonate metabolism, DNA synthesis^and celll 

Larson^ R A., Gordon, L. I, and Yachnin, S. 

Cellular Immunology 81:357-372 , 1983:. 
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The various classes of leukocytes in human penpheral blood differ significantly 
from each other with respect to cholesterol biosynthesis, In,this report, the HL-60 cell 

USCd to e . Xarn ' ne and c °mpare tHe changes in, the cholesterol biosvnthetic 
pathway associated with granulocytic:or monocyte-macrophage differentiation Re- 
sults show, that d'methyj sulfoxide-indhced granulocyte differentiation is: associated: 

^ r H aSemClS!ular 3 " hy dr( *y-3 : -methy 1 gIutary,I.(MNlGrCoA)redactaseactiv.itv- 

S i f ^' n l e incorporation of |'<C] acetate and mevalonate into product's 
he cholesterol biosynthetic pathway. Phorbol myristate acetate (PMA)-induced 
momKyte-macrophage differentiation in these cells is associated with a rapid and 
profoundifall in cell proliferation, but nonetheless is,accompanied by a dose-dependent 

the'chidesaerl h 3 " HM h G ' C ° A mductase activity and [ «C] acetate incorporation into 
dK cholesterol, biosynthetic pathway. In addition, PM A induces: an increase in [ ‘Cl 
me alonate incorporation into cholesterol and its precursors,, suggesting that post 
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HMG-CoA reductase events in cholesterol biosynthesis are also enhanced. Mature 
peripheral blood human monocytes possess an active cholesterol! biosynthetic path¬ 
way, whereas mature human!granulocytes are almost entirely lacking in the ability to 
synthesize post-squalbne products. These investigators’ results with HL-60 cells indi¬ 
cate that this divergence in sterol-synthesizing ability between tw'ocell lineages, which 
normally also derive from a common stem cell, can be observed as an early event in the 
differentiation process. 

Yachnin, S., Toub, D S and Mannickarottu, V. 

Proceedings of the National Academy of Sciences of the United States of America 
81:894-897', 1984. 
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INCREASED 3-H YDRQX Y-3-METH YLGLUTARYL COENZYME A 
REDUCTASE ACTIVITY AND CHOLESTEROL BIOSYNTHESIS IN 
FRESHLY ISOLATED HAIRY CELL LEUKEMIA CELLS 

In this study of cholesterol synthesis, freshly isolated hairy' cells from the periplu 
eral blood of patients with hairy cell leukemia (HCL): synthesized 3-5-foldi greater 
amounts of cholesterol, Ianosterol andisqfjalbne from [l- l4 C]-acetate that did normal 
human peripheral blbod mononuclear cells under basal! conditions of culture (iie.,,in 
the presence of low-density lipoprotein):. HCL cells also exhibited an eightfold in¬ 
crease in.the activity of the enzyme 3-hydfoxyl-3-methylgIutaryl!coenzyme A reduc¬ 
tase. These changes cannot be ascribed to increased rates of cellular proliferation in the 
HCL cells, nor are they aconsequence of an increased rate of Joss of newly synthesized 
cholesterol into the culture medium. The increased rate of cholesterolibiosynthesis in 
HCL cells may result in amincrcase imtheir total cellular cholesterollcontent" as well as 
in an increase in their plasma membrane cholesterohphospholipid molar ratio; These 
changes, ini turn,, are probably responsible for some of the clinical manifestations of 
this disease. 

Yachnin, S. and Mannickarottu, V. 

Blood '6 3(3):690-69 3,1984. 

Other support: US. Public Health Service. 
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MEVALONIC ACID INDUCES DNA SYNTHESIS IN CHRONIC 
LYMPHOCYTIC LEUKEMIA CELLS 

Recent studies have demonstrated: the essential role of mevalonic acid im the 
regulation of mammaliamcell DNA synthesis andicell!division and have suggested that 
a mevalonate-derived nonsterol growth factor may be involved. In the study presented 
here it was seen that mevalonic acid can stimul&te leukemic cells from some patients 
with B cell chronic lymphocytic leukemiai(CLL) to enter the cell cycle in vitro and to 
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T-OH was absent from all sensory ganglion neurons. These and other observations 
suggest that transient expression of neurotransmitters during development is wide¬ 
spread,, occurring in cells of diverse origins and fates. 

Jonakait, G. M., Markey. K. A., Goldstein, Ml, and Bitick, I B 

Developmental Biology '101(1):51-60, 1984. 
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DIFFERENTIAL EFFECTS OF MECAMYLAMINE ON THE NICOTINE 
INDUCED CHANGES IN AMINE LEVELS AND TURNOVER IN 
HYPOTHALAMIC DOPAMINE AND NORADRENALINE NERVE TERMINAL 
SYSTEMS AND IN THE SECRETION OF ADENOHYPOPHYSEAL 
HORMONES IN THE CASTRATED FEMALE RAT. EVIDENCE FOR 
INVOLVEMENT OF CHOLINERGIC NICOTINE-LIKE RECEPTORS 

This study evaluated the effects of mecamylamine on the nicotine inducedi 
changes in hypothalamic catecholamine (CA) levels and turnover in female rats ovari- 
ectomizedforone month. In the same group of animals, the serum prolactin, LH, FSH, 
TSH, GH, and 1 corticosterone levels were measured using radioimmunoassay proce¬ 
dures. Results showed that'the nicotine treatment induced a significant depletion of 
amine stores and an increase of amine turnover imdopamine and noradrenaline (NA) 
nerve terminals of the median eminance and of the peri- and paraventricular and 
dorsomedial NA systems of the hypothalamus using the tyrosine hydroxylase inhibi¬ 
tion model. Mecamylamine partly counteracted the nicotine induced reduction of 
amine stores in peri- (anterior part) and paraventricul&r NA nerve terminal systems as 
well as: the nicotine induced increase of NA turnover in these systems,, but not; the 
action of nicotine on the CA systems of the median eminence. Nicotine significantly 
and markedly reduced prolactin^ LH, TSH. and GH secretion and increased corticosr 
terone secretion, but did not influence FSH secretioni These effects were partly coun¬ 
teracted by mecamylamine in the case of prolactin, LH and TSH secretion but not in the 
case of GH and corticosterone secretiom Overall, the discovered differential blockade 
of mecamylamine on nicotine induced! change in CA levels and turnover in; the 
paraventricular area and the anterior periventriculhr hypothalamic region as compared 
w ith the median eminence region opens up the possibility of the existence of different 
types of cholinergic nicotine-like receptors withdifferent susceptibility tothe blocking 
activity ofi mecamylamine and possibly other blockers of cholinergic nicotine-like 
receptors. 

Andersson, K , Fuxe, K. , Eneroth. P:, and Agnati, L. F. 
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f FACTORS AFFECTING THE UPTAKE OF a-AMINO ACIDS BY HUMAN 
l PLACENTAL VILLUS: ACETYLCHOLINE, PHOSPHOLIPID 
I METHYLATION, CA * - AND CYTOSKELETAL ORGANIZATION 

| Placental insufficiency for the transport of amino acids may contribute to intra- 

J uterine fetal grow th retardation. Therefore, effects of several factors on the uptake of 

[ amino acids by isolated placental villus using mainly the nonmetabohzable a-ami- 

| noisobutyric acid (AIB) were studied. In ailimited number of experiments, aspartic 

F acid, isoleucine and lysine were used The fbl I owing results were obtained:, (1) 2- 

I Benzoylcthyltnmcthyfhmmonium (BETA),, an inhibitor of choline acetyltransferase 

\ (ChA), inhibited AIB uptake, lowered ChA and acetylcholine (ACh) levels and de- 

[ creased ACh release.. (2) BETA inhibited incorporation of metabolizable amino acids 

| into proteins. possibly by. lowering 1 ACh levels.,(3)!tt-NaphthoylethyLtrimethylammo- 

J nium (a-NETA) inhibited ChA and AIB uptake by placental villus. There was a 

j positive relationship betw een the inhibition of ChA and the depression of AIB uptake 

j bv the villous tissue. The inhibition of placental ChA by a-NETA was not reversed by 

? washing the tissue or by dialyzing the homogenates. (4) Placentalivillus contains tw ( o 
f phospholipid N - met hy l Iran sfbrases (PMT I and II), In the presence of S-adenosyLLL- 

methionine, PMT I converted phosphatidylelhanolamine into phosphatidyLN-methy- 
I! lethanolamine (iPME). and PMT II converted PME into phosphatidylcholine. Inhibit- 
|: ing PMTs im plasma membrane by increasing the in trace I lul an levelk of 

: S-adenosyl-L-homocysteine (SAH) in the placental villus inhibited AIB uptake. (5): 

| Car *■ is,required for both release of ACh and AIB uptake. (>6) Inhibition of the microtu- 

bular assembly by colchicine depressed!AIB uptake. 67jiWhole placental trophoblast 
j cells are necessary for effrcientiactive uptake of AIB 1 . These observations indicate that 
(1) AChisynthesis, its release and its activation of the cholinergic receptor; (2);mem- 
* brane phospholipid mcthy.lation, Ca transport and amino acid transport syterns; and 
(3) an origanizedicytoskeletal system are linked to one another for effective transport of 
AIB across human placental trophoblast 

’ Sastry, B. V 7 . Rama ; Barnwell!, S. L. and Moore, R D 
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DEPRESSION OF AMINO 1 ACID UPTAKE IN HUMAN PLACENTAL VILLUS 
BV COCAINE. MORPHINE AND NICOTINE 

As summarized in this paper, amino acid uptake was measured in vitro i n intact 
: human placentali villus. Active uptake of a-aminoisobutyric acid (AIB), aspartic acid, 

isoleucine and lysine was demonstrated The inhibition of the uptake of these amino 
’ acids was studiediusing cocaine, morphine and nicotine The uptake of AIB was most 
I sensitive to inhibitiomby these agents at millimolar concentrations, demonstrating that: 

the different amino acid transport systems may be affected differently by these drugs. 
I The metabolism of aspartic acid,, isoleucine and lysine in the placenta may be slightly 
‘ decreased by these drugs. The inhibition of AIB uptake by these drugs was neither 

; simple competitive nor noncompetitive. The uptake of AIB depends on Ca* * in thep 
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medium. These findings suggest, that the placenta] cholinergic function, by decreases 
ACh'release, may affect'amino acid uptake 6 

Barnwell, S. L. and Sasiry, B V. Rama. 
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CLATHR1N LIGHT CHAINS AND SECRETORY VESICLE BINDING PRO¬ 
TEINS ARE DISTINCT 

Recently , several groups of investigators have initiated studies on cytosolic pro¬ 
teins thatibindao isolated secretory, vesicle membranes in the presence of Ca in order 
to identify proteins that may regulate exocytosis. Two major chromaffin granule bind¬ 
ing proteins, of molecular weights 32.000 (32K) and 34,000 (34K), were reported to 
have the same mobility on one-dimensional SDS gels as clathrin-associated light 
chains from the adrenal medulla; and the 34K granule binding protein the same one- 
dimensional peptide map as the 34K clathrin light chain. These observations;support 
the hypothesis that Ca :< -dependent recruitment of soluble light chains to the vesicle 
membrane may nucleate the assembly of a clathnn coat andi initiate endocytosis. 
However, it is reported here that two-dimensional peptide maps of the clathnn light 
chains andiofiall chromaffin granule memhrane binding proteins imthe 30K range are 
distinct and, therefore, failito.support this hypothesis. It has also been suggested that! 
some or all of the vesicle binding proteins require calmodulin for their interaction with 
the membrane. However, it was found that an antagonism of calmodulin by 
trifluoperazine does not prevent the association of the other cytosolic proteins with the 
chromaffinigranule membrane. 

Creutz, C, E and Harrison, J. R 
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ON THE OTOTOXICITY OF VITAMIN C AND METAL IONS: A 
1 SITE-SPECIFIC FENTON MECHANISM 

In the work presented here, the toxicity of ascorbate towards phage lambdaand 
the phages T2-T7 has.been investigated. At room temperature the T-odd and lambda 
bacteriophages are highly susceptible to ascorbate-induced damage, whereas the T- 
l even phages are practically resistant. The toxicity of ascorbate is dependent on the 

s' : presence of copper (or iron) and oxygen, although oxygen is not required in the 

* presence of H,0 : . Hydrogen peroxide is essential! for the ascorbate-induced phage 

j inactivation and the damage is prevented by catalase. At the concentrations used, most 

of the copper ions are bound to the phage particles . Chelating agents such as EDTA or 
. histidine fully protect the phages, whereas salicylate only reduces the rate of phage 
j inactivation OH scavengers such as sucrose, formate, mannitol, ,/m-butyl alcohol or 
I poly(ethylene glycol) have no protective effect. In addition, experiments w ith DNA- 
labeled phages indicate that both phage adsorption and DNA injection are impaired as a 
j result of the exposure to ascorbate and copper. The failure to express the viral'genetic 

- information as a result of single- and double-strand breaks in the DNA probably also 

! contnbute to the loss of the plaque-forming ability, of the phages. These results are 

interpreted in terms of a “site-specific” Fenton mechanism according to which the 
binding of the transition metal ions to the biological target is a prerequisite for the 
i, production of damage. The bound metal ion isreduced either by Ck, ascorbate or other 

rediictants and is subsequently reoxidized by H ; 0, yielding OH radicals which react' 
j; w r ith v.itafmacromolecules w ith'a high probability of causing “multi-hit” damage. Xhis 

[I “site-specific” formation of OH" radicals, which takes place near the target molecules, 

accounts both for the high damaging efficiency, and forthe failure of OH scavengers to 
‘ protect against it. 

L 
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MECHANISMS OF THE DISMUTATION OF SUPEROXIDE CATALYZED BY 
THE COPPER(II) PHENANTHROLINE COMPLEX AND OF THE OXIDATION 
OF THE COPPERi I) PHENANTHROLINE COMPLEX BY OXYGEN IN 
AQUEOUS SOLUTION 

In view of the role of (op) : Cu Ji inithe degradation of DNA, and the possible role of 
0 2 in this process, the authors decided to study the catalytic effect of (op) 2 Cu^ upon 
the disproportion of 0 ; and the kinetics and the reaction mechanismiof the oxidation of 
(op) c Cu : * by molecular oxygen in the presence and'in the absence of H : 0 Jt By using the 
technique of pulse radiolysis to generate 0 2 , it is demonstrated here thafeopper 1,10- 
phenanthroline (op) ; Cu : 0 is capable of catalytica!Iy dismutating 0 2 with a “turnover” 
rate constant^ = (5.1 ± 0.9) x 10* M ' s '. The rate constants of the reduction of 
(op);Qr* and of the oxidation of (op) 2 Cu :+ by 0 2 have been determined to be (ll93 ± 
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0'0V)'X 10 9 and (2.95 ± 0,3) x 10® M 1 s'\ respectively. The kinetic results of the 
oxidation of (ophCu 21 by molecular oxygen in aqueous solution are interpreted by a 
mechanism that proceeds via a superoxide intermediate, and the rate constant A-10 = 
(5.0 ; ± 0.3) x lO 4 M ' s ' has been determined The rate constant of the oxidation of 
(op) : Cu*' by H O, was,measured to be Ay, = (937 ± 20) M ! s '. 
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ROLES OF COPPER AND (.): IN THE RADIATION-INDUCED 
INACTIVATION OF T7 BACTERIOPHAGE 

As reported in this-paper, the effect of copper on the radiation damage inducedin 
T7 bacteriophage has been investigated. The phages were a-irradiated and the effects 
of copper!II) ions in the presence of various additives and radical scavengers were 
examined in an attempt to: better understand the effect of transition metal ions on the 
role of free radicals, particularly superoxide, in biological damage. This work extends, 
a study previously done om isolated enzyme to a wholb biological entity. Copper(II) 
ions, even at very' low concentrations, enhanced the leihali effect of radiation: This 
sensitization was.observed in both the presence and absence of oxygen. The effect of 
copper could, be reverted I by chelating agents such as EDTAor LlChphenamhroIine. 
Hydrogen peroxide enhanced the sensitizing effect of copper, though littlfe if any 
protection w as provided by catalase or SOD . High molecular weightscavengers of free 
radicals in the presence of both copper-ill) and hydrogem peroxide had no protective 
effect. (This-is in contrast to metal-free systems where, although such scavengers are 
incapable of penetrating the phages, they protect them against; inactivation.) Low 
molecular weight.scavengers, of free radicals reduced but did not eliminate the sensitiz¬ 
ing elfectiof copper. The sensitizing effect was also observed with.other T-odd phages, 
but not with the T-even series, The results are interpreted in;terms of a site-specific 
Fenton mechanism according to-which the binding of the metal ion to the phages is a 
prerequisite for the occurrence of the biological damage. The results aLo indicate that 
most of the copper effect is.endogenous. This is in accord with the failure of copper to 
sensitize the T-even phages, whichdiffer by the rigidity and permeability of their outer 
coat structures. 
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